Background: Gastric cancer has an important epidemiologic impact, and the main curative therapeutic modality for gastric cancer is surgical resection. However, even curative intent therapy can have negative effects on the quality of life (QoL) of these patients, which is undesirable; thus, it is difficult to balance the standardized treatment reported in the literature and treatment response to achieve full patient satisfaction.
Introduction
Gastric cancer has an important epidemiologic impact, and the main curative therapeutic modality for gastric cancer is surgical resection (1-3). An interdisciplinary and multimodal approach can lead to improved outcomes and gains in survival (4) (5) (6) (7) . However, even curative intent therapy may result in negative effects on the quality of life (QoL) of these patients; thus, balancing standardized treatment reported in the literature and the treatment response to achieve full patient satisfaction is difficult (8, 9) .
The concept of QoL has been widely discussed in the literature (8) . The World Health Organization (WHO) defines QoL as "an individual's perception of their position in life in the context of the culture and value systems (including spiritual) in which they live and in relation to their goals, expectations, standards and concerns" (9) (10) (11) . The concept most frequently used in health-related studies is healthrelated QoL, which considers the impact of a disease and its treatment on an individual and is centered on a subjective evaluation reported by the patient regarding the impact of his or her health status on his or her ability to live fully (11) (12) (13) .
Health-related QoL assessments are published in multiple languages and serve as internationally validated, reproducible and comparable scientific instruments that consider multidimensional features and evaluate an individual's perception of his or her QoL. These instruments can be generic when they are applied nonspecifically for different diseases to provide a broad view, such as the Short Form 36 Health Survey version 2 (SF-36v2) questionnaire, or they can be specific when applied to identify characteristics related to a particular disease by emphasizing the symptoms or limitations; for instance, for gastric cancer, the Functional Assessment of Cancer Therapy-Gastric (FACT-Ga) questionnaire is available (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) .
This study aims to evaluate the QoL outcomes of gastric adenocarcinoma patients undergoing curative intent surgical treatment and to identify the associations of FACT-Ga and SF-36v2 scores with clinical, demographic, and epidemiologic aspects, histologic variables, and the treatment modality used. The contribution of this study is the quantification of previously abstract and immeasurable aspects through the use of scientifically validated statistical tools (the questionnaires), with full evaluation of therapeutic responses and the effects reported by the patients themselves in the various dimensions of their lives related to their illnesses.
Methods

Participants
This cross-sectional study was conducted over a period of 12 months and was approved by two institutional review boards (Base Hospital Institute, Brasília and Amaral Carvalho Cancer Hospital, São Paulo) through inclusion in the Plataforma Brasil under CAAE number 55759516.8.1001.5553 and approval in opinions 1,576,222 and 1,863,271. All patients signed written informed consent prior to study enrollment. This study was performed in accordance with the principles outlined in the Declaration of Helsinki [1964] and its later amendments.
Subjects were selected randomly and sequentially at a variable postoperative interval. The subjects were gastric adenocarcinoma patients who were previously treated with curative intent surgeries (performed by the care team) at three different centers in Brazil: Brasília (Federal District), Jaú (São Paulo) and Macapá (Amapá). The purpose of this study was discussed with all subjects, and they provided written informed consent to participate. Medical records were searched, and relevant data were collected. QoL questionnaires were administered by trained doctors (some of the authors), and the scores were compared to the other variables cited.
QoL assessment
The (11, 16, 20, 21, 23) . The SF-36 is a short-form, multipurpose generic instrument and has been widely used in a variety of specific and nonspecific populations. The SF-36 has been demonstrated to be sound psychometrically, and it is frequently used to establish convergent validity (26) .
The FACT-Ga is a specific internationally validated instrument for assessing QoL in patients with gastric cancer consisting of 27 items and is divided into scales of physical well-being (PWB), functional well-being (FWB), social/ family well-being (SWB), emotional well-being (EWB), and a gastric cancer subscale (GaCS). The instrument contains questions about specific symptoms regarding gastric cancer that allow a trial outcome index (TOI = PWB + FWB + GaCS), a FACT-General (FACT-G) total score (PWB + SWB + EWB + FWB) or a FACT-Ga total score (PWB + SWB + EWB + FWB + GaCS) to be determined. The sum of the scores for each question is associated with higher/ better polarity, with the highest score corresponding to a better QoL, and the scale is accepted as an indicator of QoL when more than 80% of the items are answered (26, 27) . The FACT-Ga is a part of the Functional Assessment of Chronic Illness Therapy (FACIT) measurement system. It is intended for use in patients at all disease stages throughout the treatment course and has particular applicability for determining treatment effects on QoL (26) .
Both the SF-36v2 and FACT-Ga questionnaires have been utilized in Portuguese and validated for use in the Brazilian population.
Statistical analysis
Statistical analyses were performed with the program R version 3.3.2 (28) . A descriptive data analysis was initially performed, and the results are reported as the average, median, minimum and maximum values, standard deviation, and absolute and relative frequencies (percentages).
The inferential analyses used to confirm or refute evidence were as follows: the Mann-Whitney test (29) was used to compare differences in genders and neoadjuvant and adjuvant treatments with SF-36v2 and FACT-Ga scores in the various domains; the Kruskal-Wallis test (30) was used to compare differences in genders, education level, income level, tumor site, the type of surgery performed, histopathology (Lauren classification), and neoadjuvant and adjuvant treatments with SF-36v2 and FACT-Ga scores; and Spearman's correlation coefficient (29) was used to compare differences in age, treatment time, tumor staging, lymph node stage, metastasis, tumor grade and the number of resected lymph nodes with SF-36v2 and FACT-Ga scores. Multiple regression was used to correlate the QoL questionnaire scores with the following variables: education level, gender, income level, treatment time, tumor location, type of gastrectomy, neoadjuvant treatment, adjuvant treatment, N (TNM), T (TNM), Helicobacter pylori status, Lauren's histology, and number of lymph nodes removed during lymphadenectomy. For all comparisons, the alpha level of significance was 5%.
Results
The selected sample included 104 patients with gastric adenocarcinoma undergoing surgical treatment with curative intent, of whom 23 (22.1%) were from center A (Amapá), 43 (41.3%) were from center B (Brasília), and 38 (36.5%) were from center J (Jaú). Patients were consulted and interviewed regarding QoL during the postoperative periods; individuals were identified at different treatment times ranging from 0.3 months (8 days) to 125.9 months (average 24.2, median 17.8, standard deviation 23.1 months) as measured from the day of surgery to the date of completion of the questionnaires. Fifty participants (48.1%) were women, and 54 (51.9%) were men. The mean age was 59.8 years, with a range of 29.4 to 93.6 years. Approximately 54.9% of the patients were smokers, and Helicobacter pylori infection was present in 40.6% of the patients. Lauren's intestinal histology was the most frequent type of pathology and was observed in 62 patients (61.4%). An average of 22.2 (2 to 55) lymph nodes were removed during lymphadenectomy. The other anatomopathological and treatment characteristics of the studied sample are shown in Table 1 .
According to the GaCS of the FACT-Ga questionnaire, which records responses as "Not at all", "A little bit", "Somewhat", "Quite a bit" or "Very much" for the questions about specific symptoms regarding gastric cancer, answers of "Somewhat", "Quite a bit" or "Very much" were recorded for the following percentages of patients: losing weight 28.1%, loss of appetite 42.6%, bothered by reflux or heartburn 26%, able to eat the foods that I like 80.1%, discomfort or pain when eating 28.1%, feeling of fullness or heaviness in the stomach area 35.4%, swelling or cramps in the stomach area 20.1%, trouble swallowing food 11.4%, bothered by a change in eating habits 31.9%, able to enjoy meals with family or friends 81.3%, avoiding going out to eat because of illness 38.5%, concerned by stomach problems 31%, discomfort or pain in the stomach area 25%, bothered by flatulence 46.8%, diarrhea 33.3%, feeling tired 32.2%, feeling weak all over 28.1%, have difficulty planning for the future because of illness 20.8%, and digestive problems interfere with usual activities 20.8%.
In the multiple regression analysis, the correlations of QoL questionnaire scores with the following variables were analyzed: education level, gender, income level, postoperative time, tumor site, type of gastrectomy, neoadjuvant treatment, adjuvant treatment, N (TNM), T (TNM), Helicobacter pylori status, Lauren's histology, and number of lymph nodes removed during lymphadenectomy. We found statistically significant correlations between tumor site and EWB (cardia had better scores, P=0.038), between Helicobacter pylori status and PWB (positive status had better scores, P=0.026), between sex and EWB (women had better scores, P=0.008), and between Lauren's histology and physical functioning (diffuse type had better scores, P=0.009), between Lauren's histology and the physical domain of the SF-36v2 (P=0.027), between the SF-36v2 mental health domain and N (the lower the stage was, the better the score, P=0.006) and between the SF-36v2 mental health domain and the number of lymph nodes removed during lymphadenectomy (the higher the number was, the better the score, P=0.029). The other variables were not correlated with the questionnaire scores.
Women had worse scores for PWB, EWB, the GaCS, and the TOI and poorer FACT-Ga total scores, vitality and mental health than men (Tables 2 and 3) . Patients who underwent partial gastrectomy had better scores in the domains of PWB, the GaCS, the TOI and FACT-Ga total score than those who underwent total gastrectomy (Tables 2 and 3). Helicobacter pylori positivity was associated with better scores for PWB (Tables 3) .
Only the GaCS, TOI, FACT-Ga total score and physical functioning (Tables 2 and 3) were related to the tumor site. Patients with proximal tumors had worse GaCS, TOI and FACT-Ga total scores than patients with distal tumors. Patients with proximal tumors had worse FACT-Ga total scores and physical functioning scores than patients with tumors located in the cardia. Patients with distal tumors had better scores in the domains of the GaCS, TOI, and FACT-Ga total score than patients with proximal tumors, while patients with tumors located in the cardia had better scores in the physical functioning domain than patients with proximal tumors ( Table 2) .
Patients who received neoadjuvant treatment had worse scores in the bodily pain domain than patients who Spearman's correlation coefficient showed statistically significant associations of postoperative time (months) and lymph node stage with the FACT-Ga and SF-36v2 domains. A longer time after treatment corresponded to a better score for the SF-36 role-physical domain (s=0.223, P=0.023). A higher lymph node stage corresponded to a lower GaCS score (P=0.037, s=−0.206), TOI (P=0.028, s=−0.216), FACT-Ga total score (P=0.043, s=0.20) and SF-36v2 vitality domain score (P=0.029, s=−0.215).
The other non-cited variables (histological Lauren types, age, income level and education level) were not statistically significantly (according to the Kruskal-Wallis or Mann-Whitney test) associated with QoL outcome measures (SF-36v2 or FACT-Ga).
Discussion
Gastric cancer is an important disease with a variable social impact, and its complex treatment requires cooperation among physicians with different knowledge and health care specialties (30-34). However, even curative intent therapy may result in negative effects on health-related QoL, complicating the balance between standardized treatment and complete and improved responses (including patients' perceptions and expectations about their illness) (4, 8, 9, 30) .
Currently, the study of QoL involves several validated and standardized statistical inferential tools that have allowed improvements in research in this area. These tools preserve the subjectivity and multidimensional characteristics of QoL, quantify a patient's emotional, psychological, physical, cognitive, social, environmental and family aspects, and assess the influence of cancer-specific signs and symptoms (10, 12, (35) (36) (37) . Developments in this field have led to the possibility of using a patient's self-reported information in research, treatment planning and implementation of preventive strategies, as well as opportunities to teach multidisciplinary assistant teams to consider the undeniable protagonism and autonomy of the patient.
The retrospective design of this study did not allow comparisons with preoperative QoL scores; however, the application of QoL research tools during the preoperative period would represent the condition of the disease at that time and not the impact of the treatment. We also note that the questionnaires can measure changes in scores over time, showing improvement or worsening in relation to the previous condition through specific questions already present in some of these instruments. Our data suggest that the significant associations between the QoL outcomes and trinomial factors (patient + disease + treatment) are more related to the type of treatment rather than epidemiological, demographic or some anatomopathological characteristics. Regarding age, income level and education level, no significant differences were identified; thus, if these variables do not interact with other technical aspects and the oncological safety of the treatment, they should not be included as relevant data during decision-making or when selecting the final therapy, although education level has been reported to be a factor that influences QoL by some authors (37-39). The apparently complex and statistically significant correlations found in this study suggested that the status of Helicobacter pylori and gastric cancer should be analyzed with appropriately designed studies to verify our results.
However, within the demographic characteristics, the present analysis shows a correlation between gender and EWB and that women had lower scores for PWB, EWB, the GaCS, and the TOI and poorer FACT-Ga total scores, vitality and mental health than men (according to Mann-Whitney and Kruskal-Wallis tests). Therefore, the interdisciplinary relationships associated with surgical treatment should be strengthened with the early introduction of health care interventions, including spiritual support for all patients and possibly more careful attention to women in relation to their specific characteristics. Additional studies are necessary to elucidate this assumption or to determine appropriate conclusions.
By analyzing the inherent characteristics of the tumors, we showed correlations between Lauren's histology and PWB, physical functioning and the SF-36v2 role-physical domain in the multiple regression analysis; intriguingly, the diffuse, clinically more aggressive type was associated with better scores. However, Lauren's histology does not affect QoL (according to Mann-Whitney and Kruskal-Wallis tests), which suggests that this characteristic may not interfere in therapeutic definitions aimed at QoL. Therefore, histology alone may be insufficient for defining treatment strategies and prognosis; thus, further research in the field of classification and identification of tumor cell subtypes is necessary (1- 3, 9, 30) .
By attempting to correlate initial stages with improved QoL, we showed that a higher lymph node stage (more advanced disease) was associated with worse outcomes for some scores and the higher the number of lymph nodes removed during lymphadenectomy, the better some scores were. This finding suggests, in the authors' opinion, that specialized treatment for gastric cancer with well-executed lymphadenectomy and resection decreases the morbidity and mortality related to the procedure and the disease. Teams with appropriate experience can perform more extensive lymphadenectomy and resect more lymph nodes, allowing improved staging that consequently improves the therapeutic strategy and survival (38) (39) (40) (41) (42) (43) . In addition, the idea of a negative impact associated with the extent of lymphadenectomy on QoL was apparently refuted, reinforcing the oncological indications for this procedure.
The tumor location in the stomach was also found to significantly influence QoL. Distal tumors and partial gastrectomy were associated with better QoL scores than proximal tumors and total gastrectomy. These results are compatible with other literature reports because the tumor location in the organ defines the treatment in terms of the extent of gastric resection. Proximal tumors require total gastrectomy with proximal surgical margins of 5 cm, whereas distal tumors can be treated with subtotal or partial gastrectomy, which are better-tolerated procedures with less morbidity than total gastrectomy (9, 30, (32) (33) (34) 38, (44) (45) (46) (47) (48) (49) (50) (51) (52) .
Some symptoms that influence QoL can be attributed to changes in nutritional status and the remaining gastric reservoir (51) , but more studies should be performed to elucidate this point (in our study, digestive problems interfered with usual activities in 20.8% of patients). Interestingly, even without definitive data for further discussion, patients with tumors located in the cardia had better scores in the physical functioning domain (SF-36) than those with tumors located in proximal sites. Perhaps the clinical characteristics and symptoms of tumors located in the cardia in combination with the present findings can allow earlier diagnosis at an earlier stage when fewer clinical repercussions exist. Furthermore, in our study, as reported by other authors, partial gastrectomy is significantly superior when QoL outcomes are studied and should be preferred whenever appropriate (9, 10, 30, (32) (33) (34) 38, (44) (45) (46) (47) (48) (49) (50) (51) (52) (53) .
A clear relationship also exists between improvement in QoL scores and the postoperative interval (53, 54) . The surgical procedure itself is a factor that worsens QoL, which was also found to be significant in our study. The literature reports that improvement in QoL starts at 3 months postoperatively, is substantial after 6 months, and may completely recover according to some authors, with resolution of symptoms associated with surgical sequelae between 12 and 24 months (44, 45, (54) (55) (56) (57) (58) (59) . In patients with cardia tumors, esophagectomy scores seem to match total gastrectomy scores from the sixth month (50) . This temporal relationship of QoL should be used for planning preventive measures for symptom control with intensification of treatment and for optimized targeting of resources during the most critical period.
In our study, patients who did not receive adjuvant treatment had worse scores in the SF-36v2 bodily pain domain than patients who received some adjuvant therapy. Patients who underwent neoadjuvant treatment had worse scores in the bodily pain domain than patients who did not receive such treatment. These data suggest a complex relationship between treatment modalities and interference with QoL, and the benefits and safety of treatment modalities should always be analyzed considering the best scientific evidence available. In oncology, no treatment is innocuous, even if it is efficient and effective, and treatment selection must be absolutely judicious such that the true benefit is unambiguous (53-66).
The information reported on QoL outcomes can be used to configure a paradigm-shifting tool for the treatment and rescue of patient protagonism with rational and preventive interventions. Different influences of therapeutic modalities and their interrelationships with QoL outcomes should be meticulously investigated. Additionally, construction of interdisciplinary lines of care should be a priority to improve outcomes (37) . Studies of economic and social impacts should be encouraged to subsidize management and decision makers and to confirm our perception that only a combination of the best specialized knowledge can mitigate suffering related to gastric cancer.
In conclusion, associations of clinical and pathological factors, the type of treatment, postoperative time, and sociodemographic factors with the FACT-Ga and SF-36v2 scores for QoL outcomes reported by adenocarcinoma patients undergoing curative intent surgical treatment were identified. Data from QoL outcome research can and should be used to inform decisions regarding therapeutic planning, bringing patients' choices and perceptions to the forefront to teach assisting teams about the irrefutable relevance of patient protagonism. Future trials with adequate healthrelated QoL questionnaires in multiple languages and using internationally-validated instruments are needed to appropriately answer further questions.
